The Road Steel Bridge Over Bosut River in Serbia Part 1: The Assessment of the Bridge  by Malešev, Mirjana et al.
 Procedia Engineering  156 ( 2016 )  219 – 226 
Available online at www.sciencedirect.com
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).








aPhD, Full Professor, University of Novi Sad, Faculty of technical sciences, Department of Civil Engineering and Geodesy, Dositeja Obradoviüa 
Square 6, 21000 Novi Sad, Serbia 
bPhD, Assistant Professor, University of Novi Sad, Faculty of technical sciences, Department of Civil Engineering and Geodesy, Dositeja 
Obradoviüa Square 6, 21000 Novi Sad, Serbia  
cMSc, Teaching Assistant, University of Novi Sad, Faculty of technical sciences, Department of Civil Engineering and Geodesy, Dositeja 
Obradoviüa Square 6, 21000 Novi Sad, Serbia                     
$EVWUDFW
0DLQWHQDQFH UHTXLUHPHQWV IRUH[LVWLQJEULGJHVRXWSDFHPRUHDQGPRUHDYDLODEOH UHVRXUFHV HDFKGD\%HVLGHV LPSURYHG UHSDLU
WHFKQLTXHV WKLV VLWXDWLRQ HPSKDVL]HV WKHQHHG IRU D FRPSUHKHQVLYH DSSURDFK WREULGJHPDQDJHPHQW$Q LPSRUWDQW DFWLYLW\ LQ
EULGJH PDLQWHQDQFH LV WKH LQVSHFWLRQ DQG DVVHVVPHQW SURFHVV ZKLFK LQFOXGHV GHWHUPLQDWLRQ RI WKH JHQHUDO FRQGLWLRQ DQG
VWUXFWXUDOVDIHW\RIHDFKEULGJHDVZHOODVHVWLPDWLRQRIGHWHULRUDWLRQUDWHV(YHQWXDOO\VRPHLGHDRIWKHVWUXFWXUHUHSDLUFDQEH
GHWHUPLQHG ,Q WKLV SDSHU WKH DVVHVVPHQW RI URDG VWHHO EULGJH RYHU%RVXW ULYHU LQ 6HUELDZDV SUHVHQWHG'XULQJ H[SORLWDWLRQ
QXPHURXV GDPDJHV DSSHDUHG RQ WKH EULGJH VWUXFWXUDO HOHPHQWVPRVWO\ GXH WRKXQGUHG\HDUV¶ ROG H[SORLWDWLRQ DQG LQDGHTXDWH
PDLQWHQDQFHRIWKHEULGJH,QRUGHUWRHYDOXDWHWKHUHDOFRQGLWLRQRIWKHEULGJHVWUXFWXUHDQGSRVVLELOLWLHVIRUIXUWKHUH[SORLWDWLRQ
WKHDVVHVVPHQWRIWKHEULGJHZDVFDUULHGRXW7KHDVVHVVPHQWLQFOXGHGGHWDLOHGYLVXDOLQVSHFWLRQRIDOODFFHVVLEOHHOHPHQWVZLWK
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,QWURGXFWLRQ
%ULGJHVLQFOXGLQJWKRVHRQORFDOURDGVDUHLQWHJUDOHOHPHQWVRIRXUKLJKZD\V\VWHPV'HVSLWHWKHLULPSRUWDQFH
KRZHYHU WKH\ DUH RIWHQ WKH PRVW QHJOHFWHG FRPSRQHQWV RI WKH LQIUDVWUXFWXUH 'HPDQGV RQ OLPLWHG UHVRXUFHV
HVSHFLDOO\ FRPSHWLQJ URDGZD\ SULRULWLHV IRU LQFUHDVHG FDSDFLW\ DQG LPSURYHG ULGLQJ VXUIDFHV WRR RIWHQ UHVXOW LQ
GHIHUUHGPDLQWHQDQFHIRUEULGJHV7KHFRQVHTXHQFHVDUHREYLRXVEULGJHVDUHGHWHULRUDWLQJIDUIDVWHUWKDQWKH\DUH
EHLQJ UHSDLUHG :LWKRXW DGHTXDWH DWWHQWLRQ PDQ\ UHTXLUH UHSODFHPHQW RU FORVXUH ORQJ EHIRUH WKH\ DUH UHDOO\
REVROHWH IXUWKHU DGGLQJ WR WKH GHPDQG IRU OLPLWHG IXQGV LPSDFWLQJ VDIHW\ DQG GLVFRXUDJLQJ ERWK XVHUV DQG
WUDQVSRUWDWLRQSURYLGHUV>@7KXVPDLQWHQDQFHUHTXLUHPHQWVIRUH[LVWLQJEULGJHVRXWSDFHPRUHDQGPRUHDYDLODEOH









,Q WKH SDVW SHULRG QXPHURXV GDPDJHV DSSHDUHG RQ WKH VWHHO VWUXFWXUH RI WKH EULGJH GXH WR FRUURVLRQ RI VWHHO










$V SDUW RI WKH DVVHVVPHQW RI WKH EULGJH D GHWDLOHG YLVXDO LQVSHFWLRQ RI DOO DFFHVVLEOH HOHPHQWV RI WKH EULGJH
VWUXFWXUHZDVFDUULHGRXW
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TXDOLW\ ZDV SHUIRUPHG LQ RUGHU WR FRQGXFW WKH FRQWURO VWDWLF DQG G\QDPLF FDOFXODWLRQ DQG EULGJH FRQGLWLRQ
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6     
6     
$YHUDJH     

6WHHOFXWIURPWKHGLDJRQDOURGVDPSOH6VXIIHUHGORQJLWXGLQDOFUDFNSURSDJDWLRQRFFXUUHGLQWKHPLGGOHRIWKH
VDPSOH 5HVW RI WKH VDPSOHV VKRZHG GXFWLOH IUDFWXUH 6LQFH WKH FKHPLFDO FRPSRVLWLRQ ZDV QRW GHWHUPLQHG




224   Mirjana Malešev et al. /  Procedia Engineering  156 ( 2016 )  219 – 226 
WKHUHVXOWVRIILHOGDQGODERUDWRU\WHVWVIROORZLQJZDVFRQFOXGHG









,W LV QHFHVVDU\ WR LPPHGLDWHO\ WDNH DSSURSULDWH PHDVXUHV LQ RUGHU WR EULQJ WKH ORDG EHDULQJ VWUXFWXUH LQ D
WHFKQLFDOO\FRUUHFWDQGIXQFWLRQDOFRQGLWLRQZLWKVDWLVIDFWRU\GXUDELOLW\GXULQJ IXWXUHH[SORLWDWLRQ :RUNVRQ WKH
UHKDELOLWDWLRQDQGUHYLWDOL]DWLRQRIWKHEULGJHVWUXFWXUHLQFOXGHUHSODFHPHQWRIDOOSDUWVRIVWHHOORDGEHDULQJVWUXFWXUH
DIIHFWHG E\ VHYHUH FRUURVLRQ SURFHVVHV FRPSOHWH FOHDQVLQJ RI WKH EULGJH VWUXFWXUH IURP VXUIDFH FRUURVLRQ DQG









• VSHFLDO OLQN )(V DQG VXSSRUW )(V ZLWK  GHJUHHV RI IUHHGRP '2) SHU MRLQW IRU PRGHOLQJ RI LQWHUIDFH DQG
ERXQGDU\FRQGLWLRQVDQG
• VWHHO PDWHULDO RI QHDU WR 6 TXDOLW\ ZLWK PRGXOXV RI HODVWLFLW\ RI (V  *3D \LHOGIDLOXUH OLPLWV












FRQVLGHUHG DV GLVWDQFH IURP VXSSRUW ]RQHV%XW LI VSDQV DUH WUHDWHG DV GLVWDQFH EHWZHHQGLVFRQWLQXLWLHV SRLQWV RI










WKLV OHYHO RI VWUHVV H[FHVV UHIHUV WRSHUPDQHQW DQG WUDIILF ORDGVRQO\  LW LV QRW QHFHVVDU\ WR FKHFNEHDULQJ







DSSHDUDQFH RI YLEUDWLRQ EHDWLQJ ZKLFK LV XQSOHDVDQW SKHQRPHQRQ IRU WKH IXOILOOPHQW RI D VHUYLFHDELOLW\ VWDWH
HVSHFLDOO\LQWKHFDVHRISHGHVWULDQWUDIILF)LJXUHV
1DPHO\KLQJHGFRQQHFWLRQEHWZHHQDSSURDFKDQGFDQWLOHYHUSDUWVFDXVHVGLVFRQWLQXLW\LQWKHDQJOHRIVWUXFWXUDO
HOHPHQWV MRLQWHG LQ WKHKLQJHZKDW FRXOGEH FDXVHRIG\QDPLFDOH[FLWDWLRQV VKRFNYLEUDWLRQ LQ WKH WUDQVLWLRQRI
KHDY\ YHKLFOHV IURP WKH DSSURDFK WR FDQWLOHYHU $OVR WKLV GLVDJUHHDEOH SKHQRPHQRQ FDQ EH UHVROYHG E\ SURSHU
VWUXFWXUDOUHSDLULQWKHUHKDELOLWDWLRQUHFRQVWUXFWLRQSKDVHRIWKLVSURMHFW







,Q RUGHU WR EULQJ WKH EULGJH EHDULQJ VWUXFWXUH LQ D WHFKQLFDOO\ FRUUHFW DQG IXQFWLRQDO VWDWH ZLWK VXIILFLHQW
GXUDELOLW\GXULQJIXWXUHH[SORLWDWLRQLWLVQHFHVVDU\WRXUJHQWO\WDNHWKHDSSURSULDWHPHDVXUHV7KHVHPHDVXUHVFDQ
EHFODVVLILHGLQWRWZRPDMRUJURXSVRIQHFHVVDU\ZRUNV
• 5HSDLUDQGUHYLWDOL]DWLRQRI WKHEULGJHVWUXFWXUHZKLFKVKRXOG LQFOXGH WKH UHSODFHPHQWRIDOOSDUWVRI WKHVWHHO
VWUXFWXUHV DIIHFWHG E\ VHYHUH FRUURVLRQ SURFHVVHV FRPSOHWH FOHDQLQJ RI WKH EULGJH VWUXFWXUH IURP VXUIDFH
FRUURVLRQ DQG SURWHFWLYH FRDWLQJV DSSOLFDWLRQV:LWKLQ WKLV JURXS RI ZRUNV LW LV QHFHVVDU\ WR UHHVWDEOLVK WKH
IXQFWLRQRIUROOLQJVXSSRUWVWRUHSDLUFUDFNVIRUPHGRQWKHULYHUSLHUWRUHPRYHWKHFUDFNHGZLQJZDOOVDQGEXLOG
QHZWRUHPRYHGLODSLGDWHGDVSKDOWFRQFUHWHOD\HUDQGEURXJKWDQHZGULYHZD\DQGWRVROYHWKHSUREOHPRIZDWHU
GUDLQDJHIURPWKHEULGJH
• 6WUHQJWKHQLQJRIWKHEULGJHVWUXFWXUHRUFKDQJHVRIWKHVWUXFWXUDOVWDWLFV\VWHPZKLFKZRXOGUHVROYHWKHSUREOHP
RIH[FHHGHGVWUHVVHVLQVRPHVWUXFWXUDOHOHPHQWVDVZHOODVXQIDYRUDEOHG\QDPLFFKDUDFWHULVWLFVRIWKHEULGJH
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